Conditions are described for culture of retinal explants of adult goldfish which favour outgrowth of neuritic processes onto a substratum. A growth index to quantitate the outgrowth was developed. If the optic nerve is crushed several days prior to explantation, a marked enhancement of neuritic outgrowth is seen relative to control retinas. Histological examination of the explants revealed that retinal ganglion cells in explants from unoperated eyes became hypertrophied in vitro with a time course similar to that observed in vivo following optic nerve crush. Experiments with hemiaxotomized retinas indicate that the perikaryal regenerative response is mediated intracellularly.
INTRODUCTION
The goldfish visual system has been used extensively in studies of central nervous system (CNS) regeneration and plasticity 14,z3. Like many other poikilotherms, the goldfish can regenerate its optic nerve following section, and the amputated retinal ganglion cell axons have been shown to reestablish functional connections with the optic tectum ~,24,4s and the diencephalon40,4L In order to examine more directly the events which accompany optic nerve regeneration, methods were developed to maintain the adult goldfish retina in vitro. Agranoff et al. reported that neuritic outgrowth from larval Xenopus retina was facilitated if the optic nerve had been cut in situ several days prior to explantation of the retina 1, and more recently evidence has been reported for enhanced neuritic outgrowth as a result of prior optic nerve section in goldfish retinal cultures30, al. In the latter cultures it is now evident that the retinal ganglion cells are the source of the neurites 26,27. The present study summarizes the optimization of growth conditions for goldfish retinal cultures and describes a convenient growth index. Studies are presented on the nature of the ganglion cell response that leads to the neuritic outgrowth.
